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(54) TEXTILE TREATING COMPOSITIONS 

(71) We, THE PROCTER & GAMBLE COMPANY, a Company organised 
under the laws of the State of Ohio, United States of America, of 301, East Sixth 
Street, Oncinnati, Ohio 45202, United States of America, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and the method by 
5 which it is to he performed, to be particularly described in and by the following 5 

statement: — . 

The invention relates to compositions and a method for treatmg labncs an 
aqueous bath such as the final rinse after a washing process to improve various 
properties of the fabric. 

10 It has been known for several years that fabrics can be made to feel softer by 10 

treatment in a dilute solution or dispersion of certain cationic quaternary ammonium 
derivatives, and rinse-additive cosp^sitions have been marketed for this purpose. 

The present invention surprisingly makes it possible to provide substantial addi- 
tional benefits by an unexpected combination of fabric conditioning agents. These 

15 benefits may include some or all easier ironing, anti-static properties, pleasanter 15 
feel of the fabrics, soil release properties. It appears that recognition cf improved 
"ease of ironing** can arise from a combination of at least three factors, namely fewer 
wrinkles to be removed, wrinldes more easily removed (e.g. with less weight upon the 
iron), or more casxsplcvdly xemoved^ and less effort required to slide the iron along the 

20 febric. "Pleasanter" feel can be consistently observed by experienced judges, althougji 20 
it is not easy to define in wcods the sensation or combination of sensations thej like. 
Anti-static and soil release properties improve the achieving and maintainmg of 
soiHree fabrics. , ^ ^ 

The combinadon of agents o£ the invention involves die presence of botn a 

25 cationic oompouod having one or more long chain alfcyi groups and a silicone^ as 25 

further defined hereinbelow. 

Silicones have been used to provide various benefits, for instance as water- 
proofing agents and as "ironing aids'% but have usually been applied to the fabric^ 
during manufacture or during make-up of articles of dothing, in ine form d relatively 

30 concentrated dispersions or solutions oi silicones, either by processes such as padding» 30 
or by spray on. In other words, the prior art treatments have relied upon treamient 
with relatively concentrated, e.g. 2 — ^3 % by weight and upwards, dispersions or ScAu- 
tions of silicones to ensure that some sflicone remained upon the surface of the fabrics. 
Often, espedaliy for water-proofing treatment, the fabric was subsequently treated 

35 with catalysts to cause cross linking or setting of the silicone. If normal commercial 35 

siUcones are applied to furies from dilute aqueous systems, they arc not substantive 
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to a useful degree, that is insufficient silicone is present in the dautc residual liquor in 



ae fatonc to prwide my ^preoable effect, and therefore the advanta^ous effects of 
Ae sihame <m the fabrics arc greatly reduced or lost. 

It has now surprisingly been found that if a silicone is incorporated, even at very 
low concentrations, m a bath containing certain fabric substantive cationic textile < 
S^^JSf ?^««*^^2nd softener being used in certain proportions, the silicone, 
wiA the textile softener, tends to migrate to the surface of the fabric and 
becoE^ substannw, and concentrated thereon. Thus, there can be achieved a very 
desirable overall ^ect involving both softening benefits and such additional benefite 
as maiooned hereinabove. These latter can be varied by varying the siHcone in 
i ^, Acxordmg to the present invention there is provided a textile treadng composition 
in the form of an aqueous dispersion con^rising: 

(a) a fabric substantive cationic comi»und selected from 

W quaternary mono-ammonium compounds havin? either two p _ r_ 
15 , al^l chains or one Q.-C«alkyl chain; ^^^^ 

(li) quaternary imidazolinium textile softeners; 
(in) polyammonium compounds of the general formula 



9n wherem is a straight or branched chain Cio— Qo alkyl group or 

" altenyl group; R^^, R,, and R^^ are independendy selected from 20 

hyd«^ alkyl, (QH*0)pH or (CyEI^O)^, wherein p+q 

is<25; is defined ^ R, or as R^o, R^, and R^^; m is from 0 to 8, 
n is from 2 to 6 and X@ is an anicm; 
(iv) compounds of the general formula: 



R,3 



-n 

R,3 J 



fCH2)^-N -(-R|3» fs+l)X© 



Fabric substantive cationic component 

r.^wtP'^f^™^ compounds suitable indude those commonly used in rinse^ded 
f^Sa^^^ compositions. They include quaternary amm^um salts of 



R Rs 

\ I 

N+ X- 



R, 



wherein either (a) R^ and R3 (which may be the same or different) rraresent metiiyl 
cdiyl, propyl or benzyl, and eidier R and Rx each represent a straight or branched 
(iain allwl group havmg 12 to 20 carbon atoms, or R represents a straight or branched 
45 chain alkyl group havmg 18 to 24 carbon atoms and R, represents^diyl, ethvL 
^yior beii^l; or (b) R, and R3 together with the nitrogen atom folti a 5- 
membeied or 6-membered hcterocydic ring and R represents a stiai^t or branched 



25 



wherein R„ is hydrogen or a Q alkyl group, r is an Integer from 
2 to 6, s is not less than 3 and xe is an anion; and 
(v) mixtures thereof; and 

(b) .an emidsiwi of a predominandy linear dl(Q--CJ all^^ 

m whj^ the alkyl groups may be partially or whoUy fluorinated and which 30 
may be substituted with cationic nitrogen groups, the silozane havinc a 
viscosity at ZSOQ of at least 100 centistokes Sd up to 8000 centistotofthe 
wei^t ratio of the sUoxane content of component (b) to component (r) beine 
m die range from 5:1 to 1 : 100. ««. w uwug 

««rfJ2lt ^ the siloxane content ci conqjonent (b) to component (a) 35 

preferably hes in the range from 2:1 to 1:10, cspeciaUy faom 1:1 to 1^. 



40 



45 



BNSOOCiD: <GB_1549180A_I_> 



I 



1,549,180 



chain alkyl group having 18 to 24 carbon atoms; and X" is an anion. The long chain 
alkyl groups may be derived from natural fats eg. coconut, or more prrferably tallow, 
or from petroleum or syntheticaUy. , « . « t. ti i 

In a preferred group of salts of formula (I), R and Ri each represent an alkyl 
group having 16 to 18 carbon atoms, R» and Ra each represent methyl, and X- 
rcpiesents Ur, Bv or OSOaCHr. 

Other anions include nitrite, acetate and phosphate. . , j 

Specific examples of particularly preferred cationic softening agents mdude the 
following: 

— tallowtrimcthyl ammonium chloride, 

^tallbwdimethyl (3-taUowalkoxypropyl) ammonium chloride, 

— ditallow dimethyl ammonium chloride 
— ditallow dimethyl ammonium methyl sulphate* 
^^licosyltrimethyl ammonium chloride, and 

dieico^ldimethyl ammonium chloride. 
Examples of other suitable cationic softening agents suitable for use in the 
invention herein include die following: 

— ditecradecyldimediyl ammonium chloride, 
— dipentadecyldimediyl ammonium chloride, 
— dxdodecyldiethyl ammonium chloride* 

didodecyldipropyl ammonium chloride, 
— ditetradecyldiediyl ammonium chloride, 
— ^Utetradecyidipropyl ammonium diloride, 
— ditallowdiediyl ammonium chloride, 
— ditallow dipropyl ammonium chloride, 
— tallowdimediyl benzyl ammonium chloride, 
— >taliowdiediyl benzyl ammonium chloride, 
— didodecyldiethyl ammonium acetate, 
•^tallowtrimeihyl ammonium acetate^ 
— tallowdimethyl benzyl ammonium nitrite> and 
— ditallowdipropyl ammonium phosphate. 

Other cationic softening agents of formula (1) are known and include variations 
wherein R and Ri can also represent a phenyl radical or a hydrpxy-substituted alkyl 
of 1, 2 or 3 carbon atoms. 

Many other cationic quaternary ammonium softening agents, wmdi are ireful 
herein, are fcuown; for example, alkyl [Qa to Cjol-pyridinium chlorides, sUkyl 
[Cia to Gaol -alkyl [Oi to C3]-morpholinium chlorides, and quaternary derivatives oi 
amino acids and amino esters. 

Cationic quaternary imidazolinium compounds are also suitable as softemng 
agents in the compositions herein. The structure of these compounds is not fully 
established but is believed to be either 
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(II) 



H-C- 
I 

N 

/' 



X 



or 



N - C2H4. - Ijl - C - Rfc 



©x0 



45 wherein R* represents hydrogen or alkyl having 8 to 25, preferably at least 15, carbon 
atoms, R, represents alkyl having 1 to 4, preferably 1 or 2, carbon atoms, R^ represent 
alkyl having 1 to 4 carbon atoms or hydrogen, R7 represents alkyl having 8 to 25, 
pr^erably at least 15, carbon atoms and X" is an anio^, preferabljr mcdiyl sidphate or 
chloride. Other suitable anions include bromide^ acetate, mtnte and phosphate. 



45 
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I. 



re^^^^i^bSt^ ^ coiiq)oimds of fonnula (11) in* which bodi R, and R. 

^^.^i i^. K ?^ ^'tP^'^y 1^ to 18 or 20 to 22) carbon atois 

«r«.«r^^^F substannvc catiomc compounds suitable for use in the 

present invention is characBenscd by the foUowing gpSeral formula ^ 

'fe-'f*-fCH2V,-^-LfeU-N^]R^^ [x-j (HI) 5 

R^^ll" fn'a'p^ "^^^ branched chain Q,-C„ alkyl group or alkenyi group, 
Rjo, Rii and are independenUy selected from hydrogeii^ Q— d alkyuSlLO^ 
and (Q,H„0),H wherein p+q is <25 and whcrdn not ^ 0^^^ R^^R w 

f rr4r2^7^d^' ^ " ^^^^ " ^' ^ rJr. and R^: fciJniTto'^: 
S>S • ^ > represents one or more anions having a to^I charge balan^ in 
2£ i^n.^"^^^ atoms. OEghly preferred compounds of diL^^^^^ 
salts of diamme comnounds where m=ft f/.™,iT/TTT\ -1 v t*_^. 7 . 



compounds 
propane 



15 



35 



15 RX2-CH3 m=o X=a or CHaCOO^ in IH above). 

^fren^^^^L^"^^"^ "^^1^ compounds within the above group are the fabric 
^ J^l^^''^^ compounds of formula (HI) a£^ in whiS at S 

MMXM."^- TT.?^ ^^°Sen atom is a hydrogen atbnL N^-^ a^ 
20 ^1^ T'^nt^T^I.'^'^^:!^'^ o/dia^te (i.e. wheleS:^ 

^e)'^is^aiit^i? o1^\4"'cI^r'^"^ ChXo5:^» 20 

^ '^sed herein, are the addition nroducts 
^^Tti^^r^r'' add to the amino moieties of the diamines and for^ mcl^^ 

«;*«^ J^™"^ ^"^^ ^ partiaUy acidified diamine salts (Le only one 9S 

of rt,^ °^ can be used herein to form the acid saUs so long as the anion 

30 ^t^lt^%^"^- ^^^"^ conditiom ^d is^^ 

30 If^^^e."^ ™se. Suitable acids include organic and inorganic adds sucA as ^ 

atnc acid and a large variety of others. Particularly preferred acids usedTn 
dianune add salts include acetic add and hydroSJa^S ^ 

Nonhmiting examples of such diamine add salts include: 
35 [QeH:**— NH(CH3)--(CH2)jr-.NH(CH3)2]*^ (CHaCOOr 

[CisHsT— NH(CH3)-<CH0if-NH{QHs)^]** (CH8COa)r 

ICi8H25--ira(CH,)-KCH,)3--H»N--C„H^,]- Q,- 

rQ2H.3-NH(QH,)-<CH^NH(QH,):r3- (CHaSO.),- 
[RTaii«r NHz— (CH=)s— NH(C8H5)a]** Br^ 

40 [Q»H,i— ISfHCCHa)— NH(CH3)2]** 

[Ca^H,!— NH(Cyaa>— (CHs)3— NHa]** (CHaCOO), 

rC„H37— NHr-<CHa)3— H2N— CHs]-- CHCX)0)a- 

[C«H3a— NHr-(CHs)a— H2N— QsH,,]** O,- 

[R^aiiow NH(CH,)— (CHa),— NH(QH3)23** (CHaCOO)^- 
45 [QeH33NH(CH,)-(CH,),-.NH(C,Ha),3- (CHaSOJr 

[Qi«H»NH(aHo)— (CHs),— NH(CaHO*)** Qr and 

[Q*H»NH(CH3)-<CHa)s-(CH3)NH-<CaH„)]+* (CHsCOO)a- 
wherein in die above formulae Rt«„„» is the alkyl group derived from taUow fatty add. 
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Other examples of suitable compounds include those in which the starting diamine 
is^ N-tetradecyl, N'-propyl-l,3 -propane-diaminci N-cicosyljNjN'jN'-triethyl-ljZ-eihane" 
diamine and N-octadecyl, N,N',N'-tripropyl-l,3-propaneHdiamine. 

The form in which the diamine acid salt is derived is not critical. The diamine 
5 acid salt can be formed from diamines in situ during the preparation of the aqueous 5 

fabric conditioning compositions herein or can alternatively, for example, be obtained 
as the acid salt from commercial sources (e.g. Duomac T marketed by Armour-Hess 
G>). Mixtures of diamine acid salts can, of course, be used as the static control agent 
in the compositions of the present invendon. 
10 The fully acidified diamine salts (i.e. the diadd salts) are pardculady preferred 10 

inasmuch as these materials permit formation of highly stable, dear, aqueous liquid 
fabric conditioning compositions. 

Preferred aqueous fabric conditioning compositions contain diamine acid salts 
wherein Rx is alkyl of from about 16 to about 18 carbon atoms; and Rz, R3 and R4 are 
15 hydrogen or alkyl of from about 1 to about 2 carbon atoms and n is 2 or 3, more 15 
preferably 3« 

Diamine acid salts useful in the invention herein are commerdally available 
under a variety d trade marks induding Duomeens and Duomacs (marketed by 
Armour-Hess 0>) and Dinozem and Dinoiemac (marketed by CECA/Pienefitte-Auby). 
20 Moreover, the starting diamine compounds can be {nepaxed in accordance widi 20 

Processes disdosed in the art, as, for example, in U.S. Patent 2,267,205 issued 
December 23, 1941 to Kyrides and U.S. Patent 2,246,524 issued June 24, 1941 
to Kyrides. 

Also within the scope of die polymeric compounds embraced by formula (TH) are 
25 fully substituted, i.e. quatemxsed compounds. As indicated above, these polyquatexnary 25 

compounds do not consist wholly of Q— <^ alkyl substiment groups but also contain 
a level of polyalkenoxy substitution whidi may be polyethenoxy, polypropenoxy or 
mixtures of the two Bad in which each pdy alkenoxy chain consists of not more 
tV> aTi 25 units. 

30 Polyalkylene imine salts have also been found to be of value in the present inven- 30 

tion. These salts have the general formula: 



(IV) 



wherein Ria is hydrogen or a Ci — alkyl group, r is an integer from 2 — 6, preferably 
from 2 — 4- and naost preferably 2, s is not less than 3, preferably from 6 — 24 and X 
35 is as defined above. Preferably R13 is methyl and s has a value from 8 to 16. 35 

Silicone Component 

As mentioned previously, the silicone component is an aqueous emulsion of a 
predominantly linear polydiall^l or alkyl, aryl siloxane in which the alkyl groups can 
have from one to five carbon atoms and may be wholly or partially fluorinated. Suitable 

40 silicones are polydimethyl siloxanes having a viscosity at 25°C in the range from 100 40 
to 8,000 cenustokes preferably in the range from 1000 to 5000 centistokes. 

As redted hereinbefore, the combination of a fabric substantive quaternary 
ammoniimi textile softening compound and a silicone of the above type materizdly 
improves the substantivity of the latter. It is postulated that this enhanced substanuvity 

45 arises from a 'carrier* effea by means of which the positivity charged fabric softener 45 
molecules associate with the silicone molecules and cause them to migrate to the fabric 
surface. However, experiments have shown diat the distribution of this combination 
on the fabric is l^s than optimum i.e. some areas oi fabric receive a high concentration 
of silicone while others receive very litde if any silicone. 

50 It has however been found that die ionic diarge characteristics of the silicone as 50 

used in the combination are imponant in determining both the extent oS deposition 
and the evenness of distribution of the silicone and hence the properties of a fabric 
treated therewith. 

Silicones having cationic character show an enhanced tendency to deposit. 
55 As mentioned above, silicones found to be of value in providing fabric feel benefits 55 

have a predominandy linear diaracter and are preferably polydialkyl siloxanes in which 
die alkyl group is most commonly methyl Such siUcone polymers arc frequently 
manufactured conmierdally by emulsion polymerisation using a smmg add or string 
alkali catalyst in the presence of a nonionic or mixed nonionic-anionic emulsifier system. 



mSDOCID: <GB 1549180A_L> 



t 



I 

_6 U49,180 6 

In combination with the cationic fabric softening agent, anionic- or nonionic 
emulsified siliccme po]3anexs tend to aggregate in dilute aqueous solution due to the 
attraction between me negatively or non-charged emulsifier and the positively charged 
fabric softening agent. However, the provision of a silicone emulsion having a like 
5 charge to that of the fabric softening agent would tend to reduce this effect and a 5 
further reducucHi mig^t be expected from the tendency of the diaxged silicone- 
droplets to repel each other. 

Thus, in the present invention, the silicone camponent eoobiaces a siUcone of 
cationic character which is defined as being one of 
10 (a) a predominantly linear di Q aikyl or Ci — Q alkyl, aryl siloxane, pre- 10 

pared by emulsion polymerisadon using a cationic surfactant as emulsifier. 
Cb) an oi«)-di quatemised di Q — Q aU^l or Q — Q ali^], aiyl siloxane 
polymer or 

(c) an amino-functional di Q — Cs alkyl or alkyl aryl siloxane polymer in which 
15 the amino group may be substituted and may be quatemised and in whidi 15 

the degree of substituticai (d^.) lies in the range 0.001 to 0.1, preferably 
.01—0.075. 

provided diat the viscosity at 25^C of the siliccme is from 100 to 8,000 cs. 

a) Canonic emulsion polymerised siloxancs 

20 Cationic emulsion polymerised siloxanes are known in the art and can be pie- 20 

pared by strong alkali or add catalysis of siloxane nu>nomer(s) in die presence of a 
cationic emulsifying agent. Hyde and Wdu^ U.S. Patent No. 2,891,920 describes 
general procedures for such puymerisations and Examples 1—6 d the patent provide 
specific teaching d the iequii«l reaction conditions. The siloxane monomer can be 

25 any di lower al^l siloxane such as dimethyl, diethyl dipropyl, or edi>i butyl siloxane 25 
or alkyl, aryl siloxane sudi as methyl, phenyl siloxane or ediyl phenyl siloxane. Hon^ 
ever, the preferred starting material for emulsion polymerisation is normally a cyclic 
tiimer or tetramer of the desired siloxane. 

The emulsifying agent can be any erne of a wide range of cationic suifaccants 

30 such as: 30 
Aliphatic fotty amines and their derivatnres such as dodecylamine acetate, octa- 
decylanune acetate and acetates of the amines of tallow fatty adds; homologues of 
aromatic amines having fatty chains sudi as dodecylaniline; heteiocylic aUfdiatic 
diamine derivatives such as undecylimidazoline; fatty amines derived from disub- 

35 stituted amines such as oleylaminodiethylamine; derivatives eth^ene diamine; 35 
quaternary ammonium compounds such as dioctadecyldimethyl ammonium chloride, 
didodecyldimediyl ammonium chloride and dihexadecyldimethyl ammonium chloride; 
amide derivatives of amino alcohols such as ^-hydroxyethylstearyl-amide; amine salts 
of long chain fatty adds; quaternary ammonium bases derived from fatty amides of 

40 di-substituted diamines such as oleyibenz^iaminoethylene diethylamine hydrochloride; 40 
quaternary ammonium bases of the benzimidazolines such as meihylbeptadecyl benz- 
imidazol hydrobromide; basic compounds of p3^idinium and its derivatives sudi as 
oety^yridinium chlonde; sulfonium compounds such as octadecylsulfonium methyl 
sulfate; quatermry ammonium compoumds of betaine such as betaine compounds of 

45 diethylamino acetic add and octadecylchloromethyl ether; the condensation products 45 
of stearic add and diethylene triamsne; polyethylene diamines; and pdypropanoi- 
polyethanol amines. 

The emulsifier is conventionally employed at a level of 1% — 10% by weig^ of 
the siloxane, more preferably 0J% — 5% by weight. 

50 The catalyst employed to polymerise the siloxane is preferably an alkaline cataljrst 50 

such as an alkali metal b3^roxide or a quaternary ammonium hydroxide of the formula 
(R°)4N*0H-. In such ammonixma hydroxides the R° groups can be hydrogen or alkyl 
radicals such as methyl, ethyl, propyl, butyl, isobutyl, decyl or octadecyi or aralkyl 
radicals sudi as benzyl or hydroxyeukyl radicals such as hydroxyethyl, hydroxypropyl 

55 and hydioxybutyt 55 
Most preferably the catalyst is a quaternary anomonium hydroxide having at least 
one radical of at least 12 carbon atoms in chain length, such a material also serving as 
an emulsification agent. Long diain length alkyl quaternary ammonium salts are also 
preferred as the emulsification agents, particularly di-long chain alkyl di-lower alkyl 

60 quaternaries, such as ditallowyl dimethyl ammoninm chloride (DTDMAC), available 60 

commerdally from Armour Chemical Con^any as Arquad 2HT (Arquad is a Registered 
Trade Mark) and imidazolinium derivatives such as methyl C18 alkyl amidoethyl, Ci^ 
alkyl imidazolinium methosulphate;, available commeidally from Ashland CJiemical 
Company as Varisoft 475 (Varisc^ is a Registered Trade Mark). 
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The level of catalsrst usage is dependent on tbe catalyst type employed. Add 
cataljTsts aie conventionally used at high levels^ e.g. at 15% or more by weight <^ the 
aqueous phase of the emulsion. Alkaline catalysts by contrast are used at lower levels, 
eg. from 0.001% to 10%, preferably from 0.1% to 5% by weight of the siloxane 
5 monomer. 5 

Emulsion poljncQerisation of dimethyl siloxane using DTDMAC as emulsifier 

In a typical preparation, didiloro dimethyl siloscaoe was first hydrolysed to form 
octamethyl cydo tetra siloxane using the method ci Fatnode and Wilcock in JACS 68 
1946 pp 358 — ^363. 15 grs of this material were then added to a mixture of 131 grs of 

10 a 1% aqueous solution of ditallowyl dimethyl ammonium chloride and 3.75 grs of 10 
tetrabutyl ammonium hydroxide in die form of a 40% aqueous solution. The mixture 
was stirred during addition of the ingredients by means of a Silverson (trade mark) 
laboratory emulsifier mixer and, after addition was complete, the reaction mixture 
was subjeaed to 15 minutes further agitation using an ultrasonic vibrator. After IS 

15 hours at 80°C the emulsion was neutralised and the poly dimethyl siloxane oil was 15 

precipitated from the reaction mixture by addition of 500 mis of ethyl alcohol and 
was dien dried with further alcohol before being heated at 75 °C under a high vacuum 
to remove aU volatile materials. The viscosity of the silicone was determined to be 
22,000 centistokes by measurement of its rate of flow under gravity between two 

20 marks on a calibrated tube. The time taken for a given quantity to flow along die 20 

tube was converted to viscosity using a calibration curve established with commercial 
silicones of known viscosity. 

Using the above-described polymerisation technique, stable 10% emulsions of 
polydimethyl siloxane were achieved and equivalent results were obtained when the 

25 procedure was repeated using cetyl trimethyl ammonium bromide and the imidazoline 25 
deiivadve Varisoft 475 respecdvely as the emulsifier. 

b) icnu) quatemised polysiloxanes 

The preparation of <ryw quatemised siloxane polymers can be conveniently carried 
out using the method disclosed in I.C.I. British Patent Specification No. 1,006,729. In 
30 this tedmique a polysiloxane end>stopped with alkyl halide groups in which the 30 
halogen atoms are separated from the nearest silicon atoms by at least three carbon 
atoms, is reacted with a tertiary amine to give an o,<i>-quatemised siloxane polymer. In 
order to provide the polysiloxane starting material a scdution polymerisation is normally 
carried out to give a polymer o£ the appropriate molecular weight, and the poly- 
35 mezisation reaction is terminated by reaction with a ut-halo alkj^ dimethyl silant^ 35 

As previously stated, the pol3^iloxane can be a poly di (Q — C5 alkyl)- or (d— Cs 
alkyl, aryl) siloxane, preferably a polydimethyl siloxane and the tertiary amine can be 
any aliiyl, aryl or muted aSkyl and aryl inateriaL Examples include trimethylamine^ 
cexyi di^thyl^amine, p]rridine> phenyl dimethyl-anune. 

40 Prqparatioa of a enu dipyridinium polydimediyl siloxane 40 
A typical ineparation of this dass of silicone polymers xavotved die polymerisation 
of 23.2 grs dp octamediy! q^cbtetra siloxane in the presence of 0.9 mis of concennated 
sulphiuic add and 2J gis of 1,3-bis, 3-diIoioiaopyl tetramediyl disibxane. Tlie 
mixture was shaken in a seeded flask for 48 hours at room temperature, following which 

45 5 mis of water were added and the flask shaken for a further hour. The resulting 45 
emulsion was split by addition of 50 mis of diethyl ether and the organic layer was 
then washed twice with 30 ml aliquots of distiUed water, dried over sodxum iMcanxmate 
and magnesium sulphate and filtned. Evaporation of the filtrate to remove the ether 
left 23 gis of a dear oil of viscosity 100 cs. NMR examination of the oil showed it to 

50 correspond to a polymer having 36 siloxane units. 50 
10 grs. of the flyai-bis(3 chloropropyl) silicone prepared above were then lefiuzed 
in 10 nSs pyridme for 36 hours at 120°C. Excess pyridine was distilled o£E under 
r^uced pressure leaving a brown viscous oiL This was then dissolved in tol u o ie, 
wa^ed with water and the toluene layer dried and evaporated to remove the tduene. 

55 NMR spectral analjrsis disclosed a level of proton activity corresponding to 70 — 80% 55 
of the theoretical uptake of pyridine. 

10% aqueous emulsions of the silicone product were prepared by mechanical 
emulsification using an ethoxylated linear alcohol emulsifying agent (Dobanol* 45E4, 
a — Ci^ linear alcohol tetra etiioxylate supplied by Shell Ihteniaticuial Chemicals 

60 Limited) at a levd of 20% by weight of the siloxane. 60 

* Dobanol is a Registered Trade Mark. 
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c) Ammo funcdoxial linear polysilozanes 

Amino functional linear potysiloxanes can be prepared by the general method 

disclosed in British Patent Specification No. 1,339,906 at page 3 lines 78 108, page 4 

lines 1 — 65 and page 3 lines 3 — 14. In this method, a hydrosiloxane is leacced widi an 
alkenyl group-containing tertiaiy amine in the presence of a platinmn catalyst in 
accordance v/iih die equation 

HsPtCU 

(MeaSiO)^ (SiMe20)x(SiMeHO>,+yCHj=CHR'NR2- 



(Me3SiO)a (SiAlesO).(OSi(Me)R"NR2)y 

wherein x~ 10 to 100, y= 1 to 20, R is a methyl, ethyl or phenyl group, R' is a direct 
linkage or a divalent organic group free of aliphatic unsaturation containing 1 — 16 
carbon atoms and R" is a divalent oij^nic group free of aliphatic unsaturation ocm- 
taining 2 — 18 carbon atoms. ^ 10 

The product of the above reaction can then be quatemised by further reaction 
with an alkyl halide or can be converted to the hydrochloride by acidification with 
hydrochloric add. 

Preparation of polydimethyl siloxane substimted with dimethylaminopropyl groups 

In a typical preparauon 50 grs of dimethyl-methyl hythrogen siloxane copolj^iner 15 
containing approximately 76 dimethyl siloxane imits and 6 hydromethyl siloxane imits 
was dissolv^ in 50 mis toluene containii^ a trace of cblorplatinic add. Hie mixture 
was stirred under nitrogen at 80**C> 5,18 grs of N,N-dimethyi allylamine in 10 mis of 
tiduene was added dropwise, holding the reaction temperature at 80 — 90°C., and tiie 
reaction mixture was stirred fen: a further 2 hours and then cooled. Sodium carbonate 20 
was added to neutralise any remaining add and the mixmie was filtered and rotary 
evaporated to remove solvents, leaving a pale yellow fluid of low viscosity. NMR 
analysis showed the formation of poly dimediyl siloxane containing dimediyiamino- 
propyl groups at a level corresponding to a reaction completeness of 80%+, and a 
degree <rf substitution (d.s.} of 0.06. 25 

20 grs of the reaction product was stirred in 100 mis of a 1 : 1 mixture of dichloro- 
mediane and isopropancd and 1.3 mis of concentrated HCl (11.21M) in 10 mis of the 
same solvait mixture was added slowly at room temperature. Following evaporation of 
die solvent a pale coloured solid was left and NMR analysis showed this material as 
having a proton ratio dose to the expected value for the hydrochlotide derivative with 30 
no detectable level of the starting materiaL The siloxane polymer was then made up 
into a 10% aqueous emulsion using 20% based on the siloxane wei^t of a nonionic 
emulsification agent (Dobanol* 45E49 a linear — Q^, alcdiol containing 4 mdes of 
ethylene oxide sui^lied by Shell International Chemicals Limited). 

A similar experimental terhnique to the above was employed to produce poly- 35 
dimethyl siloxanes having respectively approximately 40 siloxane units and a d.s. of 
0.04 and 72 siloxane units widi a d.s, of 0.015. 

The concentration of die aqueous dispersions (by which term is induded solutions) 
which constimte the compositions of the invention is nor critical and is controlled by 
practical considerations. Accordingly, the dispersions should be concentrated enough 40 
not to be wasteful in transit costs, yet should be sufficientiy aqueous to maintain die 
silicone component in emulsified form and fluid enough to disperse readily in a usage 
bath. Usually a content of from about 1% to 20%, especially about 3 — 10% by wd^t 
of components (a) and (b) together is convenient. Thus, the compositions can take the 
form of an aqueous dispersion or solution of comparativdy low viscosity (i.e. 200 45 
centistokes or bdow) or of a paste, cream or gel. As stated earlier, the ratio of the 
siloxane portion of component (b) to the quaternary softening agent of component (a) 
should be in the ratio of from 5 : 1 to 1 : 100, preferably from 2 : 1 to 1 : 10 and most 
preferably from 1:1 to 1:3. 

50 

Optional Components 

The aqueous dispersions may contain other components, such as nonionic 
emulsifjmig aids, which are used at levels of the order of 1% by wdght of the 
composition to aid dispersion of the usually poorly soluble cationic softeners. A wide 
range of nonionic emulsifiers can be used for this purpose such as those disdosed in 
German Patent Application OLS 2500111 published July 17th, 1975. It has also been 55 
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found that use of emulsifiers is sometimes desirable to aid the dispersion of the 
silicones in the compositions of the invention^ especially when silicones of relatively 
hi^ viscosity are employed. ^ 

Highly preferred optional ingredients also include nomonic fabnc treatment agents 
5 such as the fatty add partial esters of mono- or polyhydric alcohols or anhydrides 5 
thereof having from 1 to about 8 carbon atoms in the alcohoL In these compounds 
the fatty add ester should have at least 1, more preferably at least 2, fatty acyl groups. 
The alcohol portion of the ester can be ethylene gjiycol, glycerol, diglycezDl, zylitol, 
sucrose, erythritol, pentaeryduitol, sorbitol or sorbian; sorbitan esters aie particularly 
10 preferred. 10 
The fatty add portirai of the ester normally comprises a fatty add having from 
12 to 22 carbon atomSj ts^ical exan^les being lauric add, myiistic add, palmitic acid, 
stearic add and behenic add. * . .j 

Amongst these esters, the most preferred are the glyceryl esters of steanc acid, 
15 espedally glyceryl monostearate, and die sorbitan fatty acid esters, which are esterified 15 
ddiydrati<Mi pioducts of sorbitoL Nonionic fabric coiiditiaDing materials of this type 
are commonly employed at levels of 1—10% prefecably 2—4% by weig^ir ct 
cmqiosition. 

Other piefcned ingredients indude pjnrodextrins sudi as British Gum and White 

20 dextrin and substituted dextrins such as dextrin phosphates, cationic dextrins and dex- 20 
trin pyroUidooe carboxylic add, in whidi the degree of substitution is from 0.01 to 2.0 
pieferably 0.05 to 1,5. A preferred cationic dextrin is a white dextrin that has been 
reacted with glyddyl trimethyl amTrHvnmm chloride to provide a degree of subsrimtioa 
(d.s.) in the dextrin molecule of from about 0.1 to 1.0. The dextrins are used at levels 

25 of 0.5% to 5 % by weight of the owiposirions, jaceferably at levels erf 1% to 3%. 25 
Non-aqueous, water misdble solvents may be present, and odier viscosity con- 
trolling agents, sudi as low levels of electrolytes. Other optional compcHients indude 
appropriate optical brig;hteocrs, fungiddes and gpimiddes, cdourmg or opadfying 
agents, and perfumes. , * t. 

30 Preferred compositions embodying the invention contam by wejg^ ot the com- 30 

position 2 — *% oi a ditallowyi dimethyl ammonium sal^ 1 — 2% <rf a linear poly- 
dimeth^ siloxane prepared by emulsion polymerisation in the ptesence of a caticHUC 
emulsifying agent and 1 — ^2% of a cationic pyrodeKtrin such as a white dextrin 
modified widi glyddyl trimethyl ammonium chloride to give a d.s. of 0.8 — 0.9. Other 

35 exemplary compositions comprise 3—6% of a N-stearyl N-methyl N'dimethj^ 1—3 35 

propane dianane salt or its fully quatemised derivative, 1—2% of a polydimethyl 
siloxane <rf viscosity 100—3000 centistokes> polymerised with a nonionic-amomc 
cmulsifier system and 2 — 5% of glyceryl monostearate. Optional additional components 
include 1 — ^3% of an unmodified \rfute dextrin and 2 — 4% of a quaternary ammonium 

40 softening agent sudi as DTDMAC* , 40 

In use die compositions of the invention are normally incorporated m an aqueous 
bath containing the ingredients of the compositions in the ratios defined hereinabove 
at a concentration such that there is present from about 20 to 1,000 parts per million 
by wdght dt components (a) and (b) together of which at least 10 ppm is component 

45 (b). Preferably the bath contains from about 50 to 200 ppm of components (a) and (b> 45 

together <rf which at least 15 and up to 150 ppm is component (b). 

The invention also embraces a mediod of treating textiles and textiles when so 
ueated, which method comprises steeping them in sudi a bath. 

The textiles may be steeped in such a badi and then dried on any occasion, but 

50 it is eavisaged that noimally the treatment will ccmstitute the final rinse after a 50 
washii^ process. , 

Various non-limitative compositions are described below to cxe mp lrfy the mven- 
tion and were evaluated using die following test procedures: 

Product Application , . , . . __ 

55 dean test pieces of cotton or other fabric were treated m a domesac washing 55 

madune. Hdier a whole standard load was made up of test pieces or adchtional dean 
febiics were used to make up the load. The machine cycle was set so that the load 
was subjected to. gende agitaticm (as for a wool wash cjrde) for about 20 mintites m a 
scdution of die test produa in water, and was then spin-dried. 

60 Wrinlding test , . . <• j 

Treated test pieces were compared widi a standard set of 8 plasuc sumilated test ov/ 
pieces of different degrees wrinkling (American Association of TextOe Oiemists and 
Colourists— Three dimen^onal durable press replicas for use with AATGG Test 124>. 
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NmnbCT 8 graded perfect, Number 1 worst. A grade 5—7 was deemed to represent 
about that degree of freedom from wzinMing at which a housewife mig|it be expected 
to consider ironing unnecessary. 

Ease of Ironing test 

^ j ™^/^ judged by a panel of judges, en^loying a Scheffe analysis to provide s 

gradings (panel score umts -psu) and a "yardstick'*, i.e. least difference simificant 
at 95% probability. 

End Result Test 

A visual preference, graded as above in psu. 

10 Softness test 

A tactile preference, graded as above in psu. 10 
Drying of Fabrics 

The "spin-dried" test pieces were dried by hanging in the laboratory (static 
drying) or m a tumbler dryer. 

15 Example I 

Comparison of silicones Iwving different viscosities 
The effect of silicone viscosity on the wrinkle grade, ease-of-ironing grade and 
uoned-end-r^utt grade of cotton tea towels treated with compositions of the invention 
^ «c a ming d for a range of polydimetfayl siloxancs prepared by emulsion polvmerisa- 

20 tmn usmg a cationic ennilsifier. 

Seven aqueous compositions [of which (A>— (D) were for a>mparison purposes, 
T?TOl?lr?^% ^^^^S to this inventionj were made up, each containing 6% 
n^^r of a siKc«ie emulsion polymerised i? the presence of lo^ 

9S a sihc^e basis. The sUoxane polymers varied in visco^ty from 1000 to 

^irm'^^ f * compositions were applied at 0.2% concentration to the fabrics 2S 
^idamig a final nnse treatment in a conventional washing cycle and die tieat^ ^ 
h1^^ "^^t^ ^ eraded by a panel of judges. In such panel tesSga 

^^"^^^^^^^^^^^oisppio^xsiy OJ panel ^ore units (pm) in wiii^ 

30 ^r^.^ T^^ detectable by the housewife, while for ease of iroiSig'and imSi 

~ ^ P^^^ difference of between 0.75—1.0 betw4i fabiiSii ?n 

gPneraUy necessary in order for a difference to be noticeable. 

^""""^ indexed to the grades obtained with a cationic- 
emulsified sihcwie of viscosity 170,000 centistotes. wuomc- 

SHoxane 

35 vjxaac uomng ena result 35 

(A) 170,000 0 0 0 

(B) 100,000 
(Q 40,000 
(D) 20,000 

40 ^) 8,000 -ru.o -^u./ +1.7 40 

^ 3,700 +0.6 +1.1 +2.1 ^ 

(G) 1,000 



50 



Wrinkle 


Ease of 


Ironed 


Grade 


Ironing 


end result 


0 


0 


0 


+0.2 


0 


+0.5 


+0.3 


+0.1 


-0.2 


+0.4 


+0.8 


+12 


+0.6 


+0.7 


+1.7 


+0.6 


+ 1.1 


+2.1 


+0.5 


+0.8 


+1.3 



j« fcjf^jSSlJP^®'??'*? parameters in^roves with a reduction 

45 S»0^^ ' ^* optimum appearing toHe in die range 3,0W« 



45 



EXAMPLE n 

* ^IT" "'^P^^i^ons (A>-<E) in accordance with ihe invention were made up and 
t^ted for ease of ironmg, wrmUc grade, ironed end result and softness, using a conn 
merciaily available fabric soft^iing product contaming 5.8% ditallowyl dimethyl 
ammonium cfalonde as tbe standard. Positive figures denote an advantage for the t^t sn 
produCT and vice versa. An astensk denotes a significant difference at the 95% level 
<« conndence. 
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Fonnulatiott 

N-tallm^ N-methyl-N'dimetii]4- 

13-propane diamine 

hydroacetate 
N-tallowyl, N-methyl N'dimethyl- 

1,3-propaiie dian^ie 

hydiochloiide 
Glyceryl monostearate 
Rdeasil 8 (a nonionic emulsified 

p(dydimetliyl siloxane of viscosity 

1000 cs) available from Dow 

CotniDg ("Releasil" is a trade mark) 
Umnodified Wliite Dextrin 
Catioiuc pyro dextrin 
Ease of ironing 
Wringing 
Ironed end result 
Sofmess 



(A) 



+0.78* 
+032* 

+03 



Levels 






/'0\ 

(B) 


Cw 


(D) 


(E) 


4 


4 










4 


4 


2 


2 


2.5 


4.5 


2 


2 


2 


1.5» 




3.0* 






2.9* 








+ .82* 


+ 1.2* 


1.2* 


+0.92* 


+0.04 


-0.3* 


+0.28 


+0.02 


-0.10 


-0.26* 


+0.3* 


+0.22* 




+0J^6* 


+ 1.24* 



1. White dextrin supplied by Remy, Belgium. 

2. Reacdon product of glyddyl triethyl ammonium chloride with white dextrin 
to give a d.s. of 0.85. 

3. Q2-1070— A nomonic emulsified polydimethyl siloxane of viscosity 350 cs 
available from Dow Coming. 

It can be seen that the compositions of the invention provide an improvement in 
ease of ironing and> with one exception^ an improvement in wiinkle grade of the 
fabrics prior to ironing, and in ircmed enid result. Sofmess of the treated fabric was 
also enhanced in those instances where diis variable was measured. 

EXAMPLE ni 

A fabric treating composition (A) in accordance with this invention was made up 
comprising, by wei^t, 

3 part DTDMAC 
15 



10% Aqueous emulsion of Polydimethyl siloxane of viscosity 5000 
centistokes prepared by emulsion polymerisation in the presence of 
10% DTDMAC emulsifier (based on siloxane weight), 
cationic wrodextrin comprising British Gum modified by reaction 
with glycidyl trimethyl ammonium chloride to give a d.s. of 0.07. 
nonionic emulsifier (50:50 mixture of Tergitol (trade marls) 15 S3 
and 15 S9 secondary-alcohol ethoxylates marketed by Union Carbide) 
colour perfume and miscellaneous 
» water. 

This composition was compared with a commercially available aqueous fabric 
sc^tener (B) containing 6% DTDMAC for ease of iromng, ironed end-zesult, anti- 
wrinWing (Le. appearance before ironing), softness and feel/body, on cotton and 
polyester-cotton blend pillowcases, linen-cotton tea towels and tenycotton towels. 

Each product was applied in the final rinse of an automatic 60^C. wash cycle in 
21°H water, followed by spin drying and static drying indoors. 

Test results are given bdow. Ease ironing, ironed end result and softness are 
reported In panel score units with the poorer result expressed as zero. Anti-wxinl^g 
results are reported as absolute grades. 



1.50 

OJO 

0.35 
79.65 



Ease of Ironing 
Ironed End Result 
Anti-wrinklins 

Sohosss 



Cotton Pillowcases 

B A Isd 

0.00 1.80 0.24 

0.00 1.10 0.69 

0.00 0.72 0.90 

0.04 0.00 0.75 

1.85 1.90 

1^5 1.35 



Polycotton Pillowcases Teatowels 



B A Isd B A 

0.00 1.60 0.73 O.OO 0.20 

0.00 1.30 0.61 0.00 0.40 

0.00 0.00 0.69 0.24 O.OO 

0.26 0.00 0.80 0.42 0.00 

3.30 3.85 2.70 2.75 

3.50 3.35 135 1.40 

Terry Towels 

0.14 0.00 0.30 

0.00 0.26 0.49 



Isd 
0.94 
0.66 
0.94 
1.08 
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Feel/body was expressed in terms of preference of a 20-member paneL 
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B 

GottQn pillowcases 6 
Poly/cottoa 7 
Tea Towels 6 
Teny Towels 7 





Test I 




Test n 




No 






No 


A 
11 


preference 


B 


A 


piefetence 


3 


6 


12 


2 


8 


4 


9 


9 


2 


12 


2 


1 


16 


3 


10 


3 


5 


12 


3 



ctonsJLS? ^^J^^ conjposmon A, in accordancse with the mventioii, provBes 
10 ^ Ironmg and Body/Fed benefits, as weU as a/^Stt 

5^^^^,^^^ (Anti^frankling) ai3^ equivalent Inmirf ^ jq 

WHAT WE CLAIM IS:~ 

1 A tegfle neatii^ con^osidcHi in fonn of an aqueous dxspetsi<m oomprisine: 
W a fabnc substantive canonic oMnpound sdected from 

(ii) quatemaiy imMazoliniuin textile softeners; 

(m) polyamnHmium compounds of the general fonnula 

?" r 1 

R^- -fO%J„ -N* - fCHgV, -n"^ -|-R„ , fm+2)X© 



whercm R, is a strai^ or branched chain C^^—C^^ alfcyl group or on 
altenyl group; R^^ R,, and are independendy selected &om 
hy^en, a--Q ^1, (CJi,0)gH or (C»H.O)^ wherem p+q 

-^^^^ ^i^^ ^ Rii and Ru5 m is fiom 0 tt> 8, 

^ n IS tcom 2 to 6 and X© is an anion; 

(iv) compounds of the gjeneial fonnula: 



R,3 _ N - 



fCHgV-N -4-R,3» fs+l)x© 



«7 



25 



wheron R^a is hydrogen or a Ci-^^ alfcyi gcoup* r is an integer fiom 
2 to 6, s is not less than 3 and XS is an anicm; and 
(v) mixture thereof; and 

30 (b) an emulsion of a predominantly Imear diCQ--Q) alkyl or Sx-^ -^n 

^OMme m which the alfcyl groups may be partiaUy or whoUy fluoxLated azwl 
whicJi may be substituted with cationic nitrogen groups, the silozane having 
a viscosity ^ 25°C of at least 100 cendstokes and up to 800O centistofces: 
fte wei^ ratio of die sHoxane content €i conqionent (b) to component (a> beins in 

35 tnc range irom 5:1 to 1 : 100. 

2. A composition accordfag to dalm 1 wherein the quaternary monoammonium 
conqxjunds has the formula 

R Ri Rs R, N© Xe 
wherein X is an anifHit and either 
40 (i) R and Ra«<J represent a stta^t or brandied chain C,2-^ ^ 

and Ra and R» are independently sdected from Q— Q alfcyl and bsnzYi 
groups or R2 and Rs, together with the nitrogen atom, form a 5- or 6- 
membered heterocyclic ring; or 

45 ^'^^ ^5fP^^^,stra^t or branched chain Q3-<:,,alkyl group, R,rq>r^ 

a alfcyl or baizyl group and R^ and R3 are as hereinabove dSned. 45 

3. A composition accordmg to daim 1 wherein die quatemaiy imidazoliniuzn 
softener has the general formula 
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J3 I354948O 

wherein R4 is hydrogen or a Ci — alkyl group^ Ro is a Q — alkyl group, is a 
Cb — Czs al^l groups Rr is a Cg— strait or branched chain al^l group and 

is an anion. 

4. A composition according to Claim 3 wherein the wei^t ratio of the siloxane 

5 content of component (b) to component (a) is from 2: 1 to 1 : 10. 5 

5. A composition according to any one of the preceding claims in which com- 
pon^t (b) comprises a linear poly di(Cx — C3 alkyl) siloxane prepared by emulsion 
polynoerisation using a cationic enmlsifier. 

6. A composition according to claim 5 wherein the cationic emulsifiec is a fabric 

10 softening cationic surfactant. 10 

7. A composition according to any one of claims 1 — 4 wherein component (b) 
is an a/ij-diquatemised linear di(Ci — Q5 a\kyi) siloxane polymer. 

8. A composition according to claim 7 wherein the quatetnising group comprises 
an aromatic molecule. 

15 9. A composition according to any one of claims 1 — 4 wherein component (b) 15 

comprises a linear diCQ — C3 aB^l) siloxane polyn^ in which from 0.001% to 0.1% 

ci the siloxane units contain an amino substituent group. 

10. A composition according to claim 9 in which the degree of substltutioii (d.s.) 

lies in the range from 0.01% to 0.075%. 
20 11. A composition according to any one of claims 1—4 wherein the component 20 

(b) is a polyditnethylsiloxane. 

12. A composition according to Claim 11 wheidn the polydixnetfayl silosane has a 
viscosity at 25°C of l^OOO— 5,000 centistokes. 

13. A composition accordhig to any one of the preceding claims containing from 

25 1% — ^20% by wdght of components (a) and (b). 25 

14. A fkbiic treating composition accordmg to claim 13 containmg frons 3% to 
10% by weight of components (a) and (b). 

15. A fabric treating composition substantially as described with reference to ai^ 
one <^ the Exmxpies I (E>— (G), Examples II (A>— (E) and Example HI (A). 

30 16. A method of treating fabrics comprising the step of steeping them in an 30 

aqueous bath containing a composition as daimed in any one of daims 1 — 15 said 
baih rontainins from 20 — 1000 parts per million (ppm) by weight of components (a), 
and (b) toge^er of which at least 10 ppm is coxiq)aitent (b>. 

17. Fabrics when treated by the method according to dahn 16. 

For the Applicants: 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43, Bloomsbury Square 
London, W.Cl. 
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